






































7KH RFFXUUHQFH RI IORRGV ZLQGVWRUPV DQG KHDW ZDYHV UHFHLYHV LQFUHDVLQJ PHGLD
FRYHUDJH7KLVLVSDUWO\GXHWRLPSURYHGWHFKQRORJ\LQFRPPXQLFDWLRQDQGEURDGFDVWLQJ
LQIUDVWUXFWXUHEXWLWLVDOVRDUHVXOWRIDKLJKHULQFLGHQFHRIQDWXUDOGLVDVWHUV2YHUWKHODVW













GLNHV DQG FRQVWUXFWLRQ DFWLYLW\ JHQHUDWLQJ LPSHUPHDEOH VXUIDFHV VXFK DV WUDQVSRUW
LQIUDVWUXFWXUHDQGUHVLGHQWLDODUHDVDUHH[DPSOHVRIXUEDQL]DWLRQWKDWLQFUHDVHVWKHULVNRI
ULYHUIORRGVLQVPDOOFDWFKPHQWDUHDVDQGVPDOOULYHUQHWZRUNV/DQGXVHFRQYHUVLRQLVDOVR
D IDFWRU FKDQJLQJ WKH VSDWLDO GLVWULEXWLRQ RI ULVN 3DUWLFXODUO\ LQ GHYHORSLQJ FRXQWULHV
GHIRUHVWDWLRQIRUDJULFXOWXUDOSXUSRVHFDXVHVLQWHQVLILHGVHGLPHQWWUDQVSRUWUDWHVRIULYHUV
DQGRIGHSRVLWLRQGRZQVWUHDP.URQ














WKH ULVN DQG GDPDJH PDJQLWXGH RI ULYHU IORRGLQJ DV ZHOO DV SUREOHPV RI DV\PPHWULF
LQIRUPDWLRQDQGDGYHUVHVHOHFWLRQPDNHSULFHVHWWLQJEHKDYLRUGLIILFXOW$NHUORI
7ZRW\SHVRISULYDWHLQVXUDQFHFDQEHGLVWLQJXLVKHGWKHVRFDOOHGRSWLRQDOV\VWHP







 +DUULVRQ 6PHUVK HW DO  7UR\ DQG 5RPP  7KH 1),3 VWLSXODWHV WKH
DYDLODELOLW\ RI IORRG LQVXUDQFH ZKHQ D FRPPXQLW\ DJUHHV WR DGRSW DQG HQIRUFH IORRG
PLWLJDWLRQ DQG ODQG XVH UHJXODWLRQV ,Q WKH ³HPHUJHQF\ SKDVH´ IORRG KD]DUG PDSV DUH






































$GYDQWDJHV RI VWDWHG SUHIHUHQFH PHWKRGV LQFOXGH WKH SRVVLELOLW\ WR JLYH UHVSRQGHQWV
DFFXUDWH LQIRUPDWLRQ DERXW WKH HQYLVDJHG ULVN WKH FRQVLGHUDWLRQ RI ERWK DFWXDO DQG
K\SRWKHWLFDO VFHQDULRV DQG WKH RSSRUWXQLW\ WR DVVHVV  XVH DV ZHOO DV QRQXVH YDOXHV
$UJXDEO\WKHPDMRUGLVDGYDQWDJHRIVWDWHGSUHIHUHQFHPHWKRGVLVWKDWLWUHPDLQVXQFOHDU
ZKHWKHUWKHDFWXDOEHKDYLRURIUHVSRQGHQWVFRUUHVSRQGVWRWKHLUVWDWHPHQWV/LVWDQG*DOOHW










SUHIHUHQFH DSSURDFK 7KH DVVXPSWLRQ XQGHUO\LQJ UHYHDOHG SUHIHUHQFH VWXGLHV LQ WKH
SUHVHQFHRIDQHQYLURQPHQWDOULVNLVWKDWDQH[RJHQRXVO\GHWHUPLQHGVHWRIULVNVLV
FRQVLGHUHGZKHQFKRRVLQJWKHORFDWLRQRIDKRXVH+RXVLQJSULFHVWKHQUHYHDOLQGLYLGXDO







D KRXVLQJ XQLW LV FRQVLGHUHG DV D GLIIHUHQWLDWHG PDUNHW JRRG UHSUHVHQWLQJ D EXQGOH RI
TXDQWLWDWLYHDQGTXDOLWDWLYHFKDUDFWHULVWLFV,PSOLFLWVKDGRZSULFHVFDQEHGHWHUPLQHGDVWKH
SDUWLDOILUVWGHULYDWLYHRIDQHFRQRPHWULFPRGHOWKDWUHODWHVWKHREVHUYHGVHOOLQJSULFHRID










WKH OHYHORI ULVNHVSHFLDOO\ EHFDXVH LQKHGRQLF SULFLQJ PRGHOV DV FRPSDUHG WR VWDWHG
SUHIHUHQFH VWXGLHV QR DGGLWLRQDO LQIRUPDWLRQ RU H[SODQDWLRQ LV SURYLGHG WR FRQVXPHUV
$QRWKHU SUREOHP LV FDXVHG E\ WKH FRLQFLGHQFH RI ZDWHUUHODWHG DPHQLWLHV ZLWK ZDWHU
UHODWHGULVNV
3HUFHSWLRQELDVDPRXQWVWRWKHGLYHUJHQFHEHWZHHQWKHREMHFWLYHSUREDELOLW\RID
JLYHQ ULVN DQG DQ LQGLYLGXDO¶V SHUFHSWLRQ RI WKH ULVN $ SURSHU DSSUDLVDO RI REMHFWLYH
KD]DUGV IRU LQVWDQFH GHWHUPLQHG RQ WKH EDVLV RI UHFXUUHQW SDWWHUQV FDQ LQWHUIHUH ZLWK
LQGLYLGXDOSHUVRQDOFKDUDFWHULVWLFVDQGVXEVHTXHQWO\JLYHULVHWRELDVHVLQWKHSHUFHSWLRQRI
KD]DUGV 6SHFLILFDOO\ DQ LQGLYLGXDO PD\ EH FRPSOHWHO\ EOLQG WR D ULVN LQ ZKLFK FDVH










DQ HYHQW D FRQFXUUHQW FKDQJH LQ LQVXUDQFH SUHPLXPV D FKDQJH LQ GLVFORVXUH UXOHV















RI ULYHU IORRGLQJ EHFDXVH SRVLWLYH DQG QHJDWLYH ZDWHUUHODWHG H[WHUQDOLWLHV DUH QRW
VHSDUDWHO\LGHQWLILHGDQGPD\KHQFHSDUWO\FDQFHOLQWKHFDSLWDOL]DWLRQRIH[WHUQDOLWLHVLQ
KRXVLQJSULFHV$GYDQFHGFRPSXWDWLRQDOWHFKQLTXHVDQGWKHXVHRIJHRJUDSKLFLQIRUPDWLRQ





LQ WKH PHWDDQDO\VLV E\ FRQWUROOLQJ IRU WKH LQFOXVLRQ RI GLVWDQFH DQG HOHYDWLRQ UHODWHG
YDULDEOHVLQWKHSULPDU\VWXGLHV
 7KHGHWHUPLQDQWVRIWKHDVVHVVHGYDOXHRIIORRGLQJULVN






















































HYHQW VXSSRVHG WR PRGLI\ LQGLYLGXDO SHUFHSWLRQ 7KH RFFXUUHQFH RI D GLVDVWHU E\
HQKDQFLQJLQGLYLGXDOH[SHULHQFHLVWKHILUVWPHDQVXVHG IRU WKLVSXUSRVH 0DF'RQDOG
0XUGRFKHWDO6NDQW]DQG6WULFNODQG0DF'RQDOG:KLWHHWDO86


























 Ö  VH E











E O  O O
3













E O  O O
Ö
 Ö  VH 
3




SULFH VHOOLQJ WKH RI PHDQ VDPSOH 3






 ULVN RI \ SUREDELOLW 

WKHWD
WKHWDOHYHO   
)RUDOHYHORIULVNHTXDOWRWKHVWDQGDUG\HDUIORRGSODLQWKHWD DQGWKHWDOHYHO
DUH LGHQWLFDO 6WDQGDUG HUURUV RI WKHWDOHYHO DUH REWDLQHG E\ UHSODFLQJ WKHWD E\ LWV
FRUUHVSRQGLQJVWDQGDUGHUURULQHTXDWLRQ
,QWKHFDVHDQHIIHFWVL]HLVPDGHXSWZRHOHPHQWVIRULQVWDQFH   E  E   E Ö Ö Ö LWV
HVWLPDWHGYDULDQFHLVFRPSXWHGDVIROORZV


























































































WKDW HVWLPDWLRQ LV GRQH ZLWK D KRXVH SULFH DERYH RU EHORZ WKH DYHUDJH VDPSOH SULFH
/RFDWLRQGXPPLHVDUHDOVRHOLPLQDWHGEHFDXVHLWKDSSHQVWKDWREVHUYDWLRQVFRUUHVSRQG
WR VDPSOHV GUDZQ LQ WKH 6RXWKHDVW UHJLRQ WKLV LQIRUPDWLRQ LV H[SHFWHG QRW WR EULQJ
VXSSOHPHQWDU\LQIRUPDWLRQ)XUWKHUPRUHGXPPLHVUHODWHGWRWKHSUHVHQFHLQDQ;\HDU




7KH  UHPDLQLQJ GXPP\ YDULDEOHV DUH QRW VXEMHFW WR SHUIHFW FROOLQHDULW\
5HJDUGLQJPXOWLFROOLQHDULW\ZHLQYHVWLJDWHWKHSUREDELOLW\RIJHWWLQJDFHUWDLQFDWHJRU\RI
YDULDEOHV LQ WKH RULJLQDO VWXG\ FRQGLWLRQDO RQ WKH LQFOXVLRQ RI DQRWKHU YDULDEOH
&RQVLGHULQJWZRGXPPLHV;L DQG;MZHDUHLQWHUHVWHGLQWKHSUREDELOLW\RIJHWWLQJ;L 
JLYHQ;M  ZKLFKFDQEHZULWWHQDV
 ;  RE 3U
 ; ;  RE 3U
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
:LWK 1  ;  &DUG  ;  RE 3U L L          ZKHUH 1 LV WKH QXPEHU RI HVWLPDWHV DQG
&DUG;L LVWKHQXPEHURIHOHPHQWVHTXDOWRLQWKH;L YHFWRU:HFDQZULWH
 ;  &DUG
 ; 
 ;  &DUG
 ;  RE 3U
 ; ;  RE 3U




















 ; ;  RE 3U 
&RPSXWDWLRQ RI FRQGLWLRQDO SUREDELOLWLHV JLYHV D [ WDEOH SUHVHQWHG LQ
$SSHQGL[9DULDEOHVRIOLWWOHLQWHUHVWDUHWKHRQHV\VWHPDWLFDOO\SUHVHQWRUDEVHQWZKHQ










GXPP\ PHDQ VH PLQ PD[
VHPLORJ
GXPP\ LVLIVHPLORJ VSHFLILFDWLRQ LQ WKH SULPDU\ VWXG\ LI
OLQHDURU%R[&R[




G    
JHRFRGHG
GXPP\LVLIGDWDLVJHRFRGHGLQWKHSULPDU\VWXG\RWKHUZLVH








G    
QHLJKERUKRRG
GXPP\ LVLI D QHLJKERUKRRGYDULDEOH ZDVXVHGDVD SULPDU\
FRYDULDWHRWKHUZLVH












G    
H[DFWOHYHORIIORRGULVN
SUREDELOLW\RIRFFXUUHQFHSHU\HDU
   
ORZOHYHORIULVN
GXPP\LVLIWKHSUREDELOLW\RIULVNLVORZHUWKDQSHU\HDU








G    
LQFRPH

KRXVHKROG PHGLDQ LQFRPH LQ WKH FRUUHVSRQGLQJ FRXQW\ LQ
FRQVWDQWGROODUV
   
PHGLDQVDPSOH\HDU
PHGLDQ\HDURIWKHWLPHVSDQRIWKHSULPDU\VWXG\
   
SXEOLFDWLRQ\HDU    
7DEOH 6HWRIH[SODQDWRU\YDULDEOHVLQPHWDUHJUHVVLRQ

















W S IRUWKHWDDQGW S IRUWKHWDOHYHO
7KHYLVXDOLQWHUSUHWDWLRQRIWKHIXQQHOSORWUHDVRQDEO\V\PPHWULFDQGWKHVHWZR
VWDWLVWLFDOWHVWVVKRZQRHYLGHQFHRISXEOLFDWLRQELDV
$ VHFRQG SRLQW RI FRQFHUQ LV WKH VRXUFH RI YDULDWLRQ LQ WKH HIIHFW VL]HV
+RPRJHQHLW\ LQ WKH GDWD VHW PHDQV WKDW YDULDWLRQ LQ WKH HIIHFW VL]H LV UDQGRP DQG
H[FOXVLYHO\ FDXVHG E\ VDPSOLQJ 7KLV PHDQV WKDW WKHUH DUH QR V\VWHPDWLF GLIIHUHQFHV
EHWZHHQVWXGLHV2QWKHFRQWUDU\KHWHURJHQHLW\PHDQVWKDWYDULDWLRQLQWKHHIIHFWVL]HLV
GXHERWKWRVDPSOLQJDQGUHDOGLIIHUHQFHVEHWZHHQVWXGLHV7KLVLVLQYHVWLJDWHGE\WHVWLQJ
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REWDLQHG E\ GHOHWLQJ RQH E\ RQH YDULDEOHV DVVRFLDWHG ZLWK QRQVLJQLILFDQW SDUDPHWHU
HVWLPDWHV S  ZLWK WKH UHVWULFWLRQ WKDW FRHIILFLHQWV FRUUHVSRQGLQJ WR WKH OHYHO RI
LQFRPHDQGWRWKHOHYHORIULVNKDYHWREHVLJQLILFDQW



















































































































,WLVFRPPRQO\ VWDWHGWKDWLQPRGHUQVRFLHWLHVLPSURYHPHQWVLQVDIHW\ DQG KHDOWK


























UHFHQW H[SHULHQFH ZLWK IORRG RU RI EHWWHU SURYLVLRQ RI LQIRUPDWLRQ IURP LQVXUDQFH
FRPSDQLHV+HQFHLPSURYLQJLQIRUPDWLRQWRKRXVHEX\HUVFDQKHOSWKHPDVVHVVLQJPRUH
DFFXUDWHO\WKHULVNV,WFDQDOVREHWKDWWKH\RYHUUHDFW7KLVKDVWZRFRQVHTXHQFHV)LUVWLW
TXHVWLRQV WKH PHWKRGV ULVN FRPPXQLFDWLRQ 3URYLGLQJ LQIRUPDWLRQ RQ YHU\ VPDOO
SUREDELOLWLHVFDQEHFKDOOHQJLQJ9LVFXVLDQG=HFNKDXVHU7KHQLQOLQHZLWKWKH
SUHYLRXVSRLQWVLWLVLPSRUWDQWWRDFFRXQWIRUWKLVSRWHQWLDOELDVDWWKHVSHFLILFDWLRQVWDJHRI
WKH SULPDU\ VWXG\ ,QGHHG WKH XVH RI 53 WHFKQLTXHV GRHV QRW DOORZ IRU DQ H[SOLFLW
SUHVHQWDWLRQ RI ULVN OHYHOV 0RUHRYHU LI DW WKH VSHFLILFDWLRQ VWDJH HOHPHQWV DIIHFWLQJ
SHUFHSWLRQFDQEHDFFRXQWHGIRULWFDQDOVREHLQWHUHVWLQJWRGLIIHUHQWLDWHDPRQJOHYHOVRI
ULVNVRUDPRQJULVNDQGVDIHW\,QGHHGLWZRXOGEHLQWHUHVWLQJWRWHVWLIORVVDYHUVLRQLV









































































































































%LDOHV]HZVNL  +RPHZRRG$ODEDPD     
%LQ  3LWW&RXQW\1RUWK&DUROLQD   )OR\G WR

 






































6KDEPDQ  5RDQRNH9LUJLQLD     
6KLOOLQJ  %kWRQ5RXJH/RXLVLDQD     
6NDQW]  +RXVWRQ7H[DV   )ORRG WR

WR 















































 QHLJKERUKRRG HYHU\ NLQG RI FKDUDFWHULVWLFV GHVFULELQJ WKH QHLJKERUKRRG VXFK DV D KLJK
HQGRZPHQW LQ VHUYLFHV HGXFDWLRQDO PDWWHUV WKH SURSRUWLRQ RI KLJK VFKRRO JUDGXDWHV WKH
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